What is claimed is: 



CLAIMS 



1. A microelectronic spring contact element, comprising: 

an elongate member of 'i}.ength "L" having a base end 
portion, a contact end portion opposite the base end portion, and 
a central body portion contiguous wityi each of the base and contact 
end portions; 

the contact end portion is \of f set in a first direction 
from the central portion by a distance "dl"; 

the base end portion is offset in a second direction 
opposite the first direction from the 9entral portion by a distance 

"d2 " ; 

wherein : 

the base end portion is adapted in use to be mounted to 
a first electronic component; and 

the tip end portion is adapted in use to make a pressure 
connection with a second electronic cc 



omponent . 



2, A microelectronic spring cpntact element, according to 
claim 1, wherein: 

the distance "dl" is in th^ 



range of 3-15 mils. 
3. A microelectronic spring dfontact element, according 
stance "dl" is approximately 7 



to 



claim 2, wherein 
the dis 



;ly X mils . 



4. A microelectronic sprin^^jp/fbntact element, according to 
claim 1, wherein: 

the distance "d2" is /the range of 0-15 mils. 



5. A microelectronic spring contact element, according to 
claim 4, wherein: 

the distance "d2" is/approximately 2 mils. 



6. A microelectronic spring contact element, according to 
claim 1, wherein: 

the distance "dl" is in dhe range of 3-15 mils; and 
the distance "d2" is in trie range of 0-15 mils. 

7. A microelectronic spring ^ontact element, according to 
claim 1, wherein: 

the spring contact elementl is thicker at the base end 
portion than at the contact end portion. 



8. A microelectronic spring cpntact element, according to 
claim 1, wherein: 

a thickness "tl" of the bas^ end portion is in the range 
of 1-10 mils . 

9. A microelectronic spring qontact element, according to 
claim 8, wherein: 

the thickness "tl" of th^ base end portion is in the 
range of 2-5 mils . 



10. A microelectronic springj contact element, according to 
claim 1, wherein: 

a thickness "t2" of the t^ip end portion is in the range 
of 1-10 mils . 

11. A microelectronic sprij^ contact element, according to 
claim 10, wherein: 

the thickness "t2" of tip end portion is in the range 
of 1-5 mils. 



12 . A microelectronic ^ring contact element according to 
claim 7, wherein: 

the spring contact element has a thickness taper angle 
"6" in the range of 0-30 de/crrees 



13 . A microelectronic '^pring contact element according to 
claim 12, wherein: 

the spring contact ep.ement has a thickness taper angle 
"S" in the range of 0-6 degrees 
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14. A microelectronic spring contact element, according to 
claim 1, wherein: 



the spring contact e 
portion than at the contact end 



ement is wider at the base end 
portion. 



15. A microelectronic spr:|ng contact element, according to 
claim 1, wherein: 

the width "wl" of the 
of 3-20 mils. 



base end portion is in the range 



16, . A microelectronic sprj.ng contact element, according to 
claim 15, wherein: 

the width "wl"of the| base end portion is in the range 
of 8-12 mils, 
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17. A microelectronic spring contact element, according to 
claim 1, wherein: 

the width "w2" of ttjfe tip end portion is in the range of 

1-10 mils. 



18. A microelectronic ppring contact element, according to 
claim 17, wherein: 

the width "w2" of the tip end portion is in the range of 

2-8 mils. 



25 19. A microelectjfabnYc spring contact element according to 

claim 14, wherein: 

the spring contact element has a widthwise taper angle 
"a" in the range of 2-6 /degrees . 
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20. A microelectronic spring contact element, according to 
claim 1, wherein: 

the spring contact element is thicker at the base end 
portion than at the contact end portion; 

the spring contact element is wider at the base end 
portion than at the contact end pontion; 

the spring contact elemenp has a thickness taper angle 
"S" in the range of 0-6 degrees 
; and 

the spring contact element\ has a widthwise taper angle 
"a" in the range of 2-6 degrees , 



hi 
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21 A microelectronic spring cqntact element, according to 
claim 1, wherein: 

the length "L" is in the raijge of 10-1000 mils, 

22. A microelectronic spring coptact element, according to 
claim 21, wherein: 

the length "L" is in the ranlge of 60-100 mils 
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23. A microelectronic spring coptact element, according to 
claim 1, wherein: 

the elongate member has an /overall height "H" which is 
the sum of "dl", "d2" and a thicknessF^i^ central body portion 

of the member; and 

the overall height "H" yfe LA the range of 4-40 mils. 



24. A microelectronic spring/ contact element, according to 
25 claim 23, wherein: 

the overall height "H" is in the range of 5-12 mils. 
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25. A microelectronic spriqp contact element, according to 
claim 1, wherein: 

the elongate member has Vn overall height "H" which is 
the sum of "dl", "d2" and a thicknea^s at the central body portion 
of the member; and 

the length "L" is approximately at least FIVE times the 
overall height "H" . 



overall height "H" which is 
at the central body portion 



26. A microelectronic spring coptact element, according to 
claim ly wherein: 

the elongate member has an 
the sum of "dl", "d2" and a thickness 
of the member; and 

the distance "dl" is betweei one-fifth and one-half the 
size of the overall height "H" . 

27. A microelectronic spring contact element, according to 
claim 1, wherein: 

the elongate member has an joverall height "H" which is 
the sum of "dl", "d2" and a thicknessj at the central body portion 
of the member; 

the member has a width "wl'j at its base end portion; 

the member has a width "w2[ at its contact end portion; 

and 

the width "w2" is between ohe-tenth and one-half the size 
of the overall height "H" . 



28. A microelectronic spzi^^bjdfttact element, according to 
claim 1, wherein: 

the contact end por/ion Ais provided with an integral 
protruding feature . 



29. A microelectronic sprinig contact element, according to 
claim 28, wherein: / 

the integral protrudmg feature is in the form of a 



# 




pyramid or a truncated pyr^nid. 

30. A microelectronic S5)ring contact element, according to 
claim 28, wherein: 

the integral protruding feature protrudes a distance "d3" 
from a surface of the contact enc^ portion which is in the range of 
0.25 - 5 mils. 
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31. A microelectronic spring \contact element, according to 
claim 30, wherein: 

the distance "d3" is 3 milli 



32. A microelectronic spring contact element, according to 
claim 1, further comprising: 

a separate and distinct contact tip structure mounted to 
the contact end portion. 

33. A microelectronic spring contact element, according to 
claim 32, wherein: 

the contact tip structure hajs a different metallurgy than 
the spring contact element. 



mprismg: 

ing a plurality of terminals 
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34. An electronic component, cc 

an electronic component ha^ 
on a surface thereof; 

a plurality of elongate spring contact elements, each 
having a base end and a contact en3Tpppo3ite the base end, mounted 
by their base ends to the termirjal^l their contact ends extending 
above the surface of the electron/c component to positions which 
are laterally offset from the res/pective base ends. 



35. An electronic componjEnt, according to claim 34, further 
comprising : 

cavities formed An the surface of the electronic 
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component extending fr<^m underneath the contact end of a 
corresponding spring contact element towards the base end of the 
spring contact element, saiay cavities allowing the contact ends to 
deflect below the surface ofXthe electronic component, 

36. An electronic componipnt, according to claim 34, further 
comprising : 

a rigid material disposed on the surface of the 
electronic component, said rigid\ material extending from the base 
end of a corresponding spring contact element partially along a 
central body portion of the spring contact element towards the 
contact end of the spring contact! element . 



37. An electronic component,! according to claim 34, further 
comprising : 



a material encapsulating 
element including the base end ar 
central body portion thereof, the 
adjacent remaining portion of the 



a portion of the spring contact 
d a contiguous portion of the 
contact end and a contiguous 
entral body portion being free 



of material encapsulating the spring contact element 



38. Electronic interconnectioii apparatus, comprising: 
a sacrificial substrate; ind 

a plurality of spring contact elements residing upon the 



sacrificial substrate ; 

wherein, in use, the sp; 



ing contact elements can be 



mounted, en masse, to terminals of an electronic component 



39. Electronic interconnection apparatus, according to claim 
38, wherein: 

the sacrificial substr(43(e is a material that matches the 
coefficient of thermal expansi^«7 uV • silicon. 



40. Electronic interconnection apparatus, according to claim 
38, wherein: / 



the sacrificial subatrate is a material selected from the 
group consisting of silicon, auuminum, copper, ceramic, 
copper - invar - copper and aluminum- alumina - aluminum . 



a release mechanism 
substrate which, in use, permi 



41. Electronic interconnecjt ion apparatus, according to claim 
38, further comprising: 

.ncorporated into the sacrificial 
Jthe sacrificial siibstrate to be 
removed after the spring coM.dct elements are mounted to the 
terminals of the electronic cornponent . 



Wthod of mounting a plurality of spring contact elements 
to termina]\s of an electronic component, comprising: 

fabricating a plurality of spring contact elements upon 
a sacrificiaA substrate; 

subsequently, while the spring contact elements are 
resident on the\ sacrificial substrate, mounting the spring contact 
elements to teri^inals of an electronic component; and 

after ^he spring contact elements are mounted to the 
terminals of the i^lectronic component, removing the sacrificial 
substrate . 

43. Method, accWding to claim 42 wherein: 

the electroniSc component is a space transformer. 



^4. A method of makingXa plurality of spring contact elements 
whi<5h are supported in a preo^efined spatial relationship with one 
another, comprising : 

defining a plurality of trenches in a surface of a 
sacrificial substrate ; 

depositing at least dne layer of a metallic material into 
the trenches, the metallic mat^ial in each trench representing a 
one of the plurality of sprinJc^fcrontact elements; 

wherein each sprind/fcqntact element is elongate, and is 
formed to have a contact end fcrortion that is deeper in the surface 



of the sacrificial substrate than a central body portion of the 
contact element, thereby forming a first step between the contact 
end portion and the central Dody portion. 
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45. A method, accordingVto claim 44, further comprising: 

each trench comprises at least two contiguous subtrenches 



formed in the surface of the sa 
the two subtrenches being at a i 
subtrenches being at a second dp 
depth so' that the resulting con 



46. A method, according 
prior to depositing 
material, forming a depression 



rificial substrate, a first one of 
irst depth, a second one of the two 
pth which" is deeper than the first 
act element has at least one step. 



tb claim 44, further comprising: . 
dhe at least one layer of metallic 
adjacent an end of the trench. 



47. A method, according tpy^^laim 44, further comprising; 

after making the spWxng contact elements on . the- 
sacrificial substrate, mountiiOT them to an electronic component, 
then removing the sacrificial substrate 

n 

A^ method of mounting a plurality of spring contact 
elenrtents to a microelectronic component, comprising: 

providing a plurality of elongate spring contact 
elements, eact having a base end, a contact end, and a central body 
portion therebetween; and 

mounting the base ends of the spring contact elements to 
corresponding terminals on an electronic component, the contact 
ends of the contact elements extending above the surface of the 
electronic co nponent . 



49. Method, according to claim 48, wherein: 

the electronic component is a space transformer of a 
probe card assembly. \ 
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50. Method, according to claim 48, wherein: 

the electronic component is a semiconductor device. 
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51. Method of forming microelectronic spring contact elements 
on a silicon substrate, compri^ng: 

providing a blanket la;vter of silicon nitride on a surface 
of a silicon substrate; 



creating a plurality 



a corresponding plurality of firs 
first depth below the surface of 



masking a portion of the first trenches; 



f openings through the silicon 



nitride layer, thereby exposing the surface of the silicon 
substrate ; 

etching the silicon substrate within the openings to form 



t trenches, each extending to a 
t:he silicon siibstrate; 



etching the silicon subs 
of the first trenches to form a co 



trate within an unmasked portion 
rresponding plurality of second 



trenches each extending to a second depth, greater than the first 



licon substrate; 
irial into the first and second 



depth, below the surface of the si 
depositing metallic mat 
trenches, the metallic material deposited into each first trench 
and corresponding second trench serving as one of a plurality of 
resulting microelectronic spring c 



52. Method, according to cl 
when depositing the meta 
second trenches, depositing the mt 
of the surface of the silicon sub 
contiguous with the first trenches 



Dntact elements 



aim 



51, further comprising: 
Llic material into the first and 
stallic material onto a portion 
trate which is adjacent to and 



53. Method, according to 
prior to depositing 
release layer into the first 
adjacent portion of the sil: 
adapted in use to permit tl 
contact elements to be rex 



im 52, further comprising: 
metallic material, depositing a 
second trenches and contiguous 
fn substrate, said release layer 
resulting microelectronic spring 
from the silicon substrate. 
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